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D scription 
BACKGROUND 
Technical Field 

[0001 ] The subject disclosure relates to a surgical ap- 
paratus and detachable loading unit for such apparatus, 
for performing anastomosis of tubular body structures, 
and more particularly, to an Instrument for joining vas- 
cular tissue. 

Background of Related Art 

[0002] US-A-5234447 discloses apparatus for side- 
to-end vascular anastomosis, using a staple which ex- 
hibits a ring of metal from which extend, in on axial di- 
rection, a plurality of interior wall-engaging elongate 
members parallel to each other and evenly spaced 
around the ring circumference. In the other axial direc- 
tion extend a corresponding plurality of exterior wall-en- 
gaging members. In the apparatus, these elongate 
members are deformed around the ring. 
[0003] Coronary artery disease is often characterized 
by lesions or occlusions In the coronary arteries which 
may result in inadequate blood flow to the myocardium, 
or myocardial ischemia, which is typically responsible 
for such complications as angina pectoris, necrosis of 
cardiac tissue (myocardial infarction), and sudden 
death. In some cases, coronary artery disease may be 
treated by the use of drugs and by modifications in be- 
havior and diet. In other cases, dilatation of coronary 
arteries may be achieved by such procedures as angi- 
oplasty, laser ablation, atherectomy, catheterization, 
and intravascular stents. 

[0004] For certain patients, coronary artery bypass 
grafting (CABG) is the preferred fomri of treatment to re- 
lieve symptoms and often increase life expectancy. CA- 
BG consists of direct anastomosis of a vessel segment 
to one or more of the coronary arteries. For example, a 
reversedsegmentof the saphenous vein maybe grafted 
at one end to the ascending aorta as an arterial blood 
source and at the other end to a coronary artery at a 
point beyond the arterial occlusion. Alternatively, the In- 
temal mammary artery (IMA) is located in the thoracic 
cavity adjacent the sternum and is likewise suitable for 
grafting to a coronary artery such as the left anterior de- 
scending artery (LAD). 

[0005] The perfomiance of CABG typically requires 
access to the heart, blood vessels and associated tis- 
sue. Access to the patient's thoracic cavity may be 
achieved in an open procedure by making a large lon- 
gitudinal incision In the chest. This procedure, referred 
to as a median sternotomy, requires a saw or other cut- 
ting instrument to cut the stemum and allow two oppos- 
ing halves of the rib cages to be spread apart. U.S. Pat- 
ent No. 5,025,779 to Bugge discloses a retractor which 
is designed to grip opposite stemum halves and spread 



the thoracic cavity apart. The large opening which is cre- 
ated by this technique enables the surgeon to directly 
visualize the surgical site and perform procedures on 
the affected organs. However, such procedures that in- 
5 volve large incisions and substantial displacement of the 
rib cage are often traumatic to the patient with significant 
attendant risks. The recovery period may be extensive 
and is often painful. Furthemnore, patients for whom cor- 
onary surgery is indicated may need to forego such sur- 
gery due to the risks involved with gaining access to the 
heart. 

[0006] U.S. Patent No. 5,503,617 to Jako discloses a 
retractor configured to be held by the surgeon for use in 
vascular or cardiac surgery to retract and hold ribs apart 
to allow access to the heart or a lung through an oper- 
ating window. The retractor includes a rigid frame and 
a translation frame slldabty connected to the rigid frame. 
Lower and upper blades are rotatably mounted to the 
rigid frame and the translation frame respectively. The 
window approach enables the surgeon to gain access 
through a smaller incision and with less displacement of 
the ribs, and consequently, less trauma to the patient. 
[0007] Once access to the thoracic cavity has been 
achieved, surgery on the heart may be performed. Such 
procedures typically require that the heart beat be ar- 
rested while maintaining circulation throughout the rest 
of the body Cardioplegic fluid, such as potassium chlo- 
ride (KC1) Is delivered to tne blood vessels of the heart 
to paralyze the myocardium. As disclosed in WO 
95/1 571 5 to Stemrian et al. for example, cardioplegic flu- 
id is infused into the myocardium through the coronary 
arteries by a catheter inserted into the ascending aorta. 
Alternatively, cardioplegic fluid is infused through the 
coronary veins in a retrograde manner by a catheter po- 
sitioned in the interior jugular vein accessed at the pa- 
tient's neck. Such procedures require the introduction 
of multiple catheters into the blood vessels adjacent the 
heart, which Is complicated procedure requiring that the 
desired vessels be property located and accessed. The 
progression of the guide wires and catheters must be 
closely monitored to detennine proper placement. Fur- 
themiore, the introduction of catheters fomis punctures 
in the blood vessels that must be subsequently closed, 
and there Is an Increased risk of trauma to the interior 
walls of the vessels in which the catheters must pass. 
[0008] Alternatively, the CABG procedure may be 
perfonned while the heart is pennittedto beat. A surgical 
instrument is used to stabilize the heart and restrict 
blood flow through the coronary artery during the graft 
procedure. Special care must be given to procedures 
performed on a beating heart, e.g. synchronizing proce- 
dures to occur at certain stages in the cardiac cycle, 
such as between heartbeats. 

[0009] To perfonn the CABG procedure, the harvest- 
ed vessel segment, such as the IMA, is grafted to the 
coronary artery by end-to-slde anastomosis. Typically, 
sutures are used to graft the vessel segments. However, 
conventional suturing Is complicated by the use of min- 
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Imally invasive procedures, such as the window ap- 
proach. Limited access and reduced visibility may im- 
pede the surgeon's ability to manually apply sutures to 
a graft. Additionally, it is difficult and time consuming to 
manually suture if the CABG procedure is being per- 
formed while the heart is beating as the suturing must 
be synchronized with the heart beat. 
[001 0] The process of manually suturing the harvest- 
ed vessel segment to a coronary artery is time consum- 
ing and requires a great deal of skill on the part of the 
surgeon. The resulting sutured anastomosis will also be 
dependent on the skills of the surgeon. In minimally in- 
vasive procedures, the ability to suture Is even more 
complicated due to limited maneuverability and reduced 
visibility. Therefore, a need exists for an apparatus and 
a procedure that enables the remote anastomosis with- 
out piercing the vessels during both conventional and 
minimally invasive procedures In a consistent and rapid 
manner It would be advantageous to provide an appa- 
ratus and method having a loading unit^containlng at- 
raumatic surgical clips for easily manipulating and posi- 
tioning a pair of vessels for anastomosis. 
[0011] US-A-4 700 703 discloses a surgical stapler 
loading unit including an anvil and a coaxial pusher as- 
sembly. The staples are stored within the pusher assem- 
bly. 

SUMMARY 

[0012] Claim 1 defines the present invention. 
[0013] In preferred embodiments of the invention, 
there Is provided a surgical Instrument and a detachable 
loading unit containing surgical clips for fomning an 
anastomosis between two tubular tissue sections, such 
as a first and second blood vessel. The detachable load- 
ing unit generally Includes a fastener support or elon- 
gated cylindrical anvil having a plurality of atraumatic 
clips disposed in slots arranged circumferentially 
around the outside surface of the distal end of the anvil. 
A fastener camming member or pusher is provided sur- 
rounding the anvil and Is sHdable with respect to the anvil 
to defonn the clips. Preferably the clips are held within 
the slots In the anvil by frictional engagement with the 
pusher Together, the pusher and the anvil define a pas- 
sage for receipt of a tubular tissue section, for example, 
internal mammary artery (IMA). A disk is provided adja- 
cent a proximal end of the anvil to bias the pusher to- 
wards the clips to retain the clips against the anvil. Pref- 
erably, the anvil and pusher are each fomried as com- 
plementary halves which are pivoted together about a 
common pivot point. By separating the halves after the 
formation of anastomosis, the IMA may easily be re- 
moved from the loading unit. A latch mechanism may 
be provided to retain the halves of the anvil and pusher 
together until the anastomosis has been perfomied. 
[0014] There Is also disclosed a surgical instrument 
which includes a handle assembly having an anvil sup- 
port or central tube extending distally from the handle 



assembly. The central tube Is fixed with respect to the 
handle assembly. A pusher tube is slidably mounted 
over the central tube and Is configured to engage the 
pusher at the distal end of the pusher tube. Actuation of 

5 a handle pivotally attached to the handle assembly 
moves pusher tube distally to drive the pusher against 
the clips and to form the clips against the anvil. 
[0015] Preferably, a center rod Is provided and is sli- 
dably mounted within an interior bore of the central tube. 

10 The center rod is actuable from the handle assembly to 
advance the center rod Into a position forcing flexible 
arms on the central tube into engagement with the anvil 
to fixedly lock the anvil to the central tube. A handle lock- 
out button may be provided on the handle assembly to 

^5 block movement of the handles, and therefore prevent 
actuation of the Instrument, until such time as the DLU 
has been securely locked to the Instrument by move- 
ment of the center rod. 

[0016] Further, the surgical instrument may be provld- 
20 ed with a release mechanism for remotely opening the 
halves of the anvil and pusher after anastomosis has 
been performed. 

[0017] In this specification, there Is also described a 
method for fonning an anastomosis between first and 

25 second blood vessels which includes inserting a first 
blood vessel within the detachable loading unit and 
everting an end of the blood vessel about the anvil and 
at least one leg of each of the clips positioned on the 
anvil. The DLU with the first blood vessel positioned 

30 thereon can then easily be manipulated into an Incision 
fomied in a second blood vessel. Once the DLU and 
everted blood vessel have been positioned within the 
second blood vessel, the surgical Instrument may be at- 
tached to the DLU and actuated to crimp the clips about 

35 the first and second blood vessels. Subsequently, the 
DLU can be remotely actuated from the surgical Instru- 
ment to separate the halves of the anvil and pusher and 
release the first blood vessel from the DLU. The pusher 
tube can be withdrawn and disengaged from the pusher 

40 and the center rod can be retracted to release the anvil 
from the Instrument. Subsequently, a second fully load- 
ed DLU may be installed on the instrument or, altema- 
tively, the DLU may be disassembled and a next plurality 
of dips positioned and secured within the slots forsub- 

^5 sequent anastomosis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Various embodiments are described herein 
50 with reference to the drawings wherein: 

Fig. 1 1s a perspective view of a surgical instrument 
and detachable loading unit in accordance with a 
preferred embodiment of the present disclosure; 
55 Fig. 2 Is a perspective view of the handle assembly 
with a housing half removed; 
Fig. 3 Is a perspective view, with parts separated, 
of the surgical Instrument of Fig. 1; 
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Fig. 4 is a sectional view of the proximal end of the 
surgical suturing apparatus; 
Fig. 5 is a perspective view of a housing half and a 
trigger loclc button; 

Fig. 6 is a sectional view taken along line 6-6 of Fig. s 
4 and illustrating the handle lock button engaged 
with the handles; 

Fig. 7 Is a perspective view of the distal end of a 
body portion of the apparatus of Fig. 1 and a de- 
tachable loading unit containing a plurality of surgi- io 
cal clips; 

Fig. 8 is a perspective view of the detachable load- 
ing unit, with parts separated; 
Fig. 9 is a sectional view of the detachable loading 
unit prior to installation of surgical clips therein; is 
Fig. 10 is a view similar to Fig. 9 with the surgical 
clips loaded onto the detachable loading unit; 
Fig. 11 is a view taken along line 11-11 of Fig. 10 
and illustrating a locking disk to secure the surgical 
clips within the detachable-loading' unit; 20 
Fig. 12 is a top view in reduced scale of a surgical 
retractor placed on a patient's chest to provide ac- 
cess to the heart; 

Fig. 13 is a perspective view of a section of a har- 
vested vessel being positioned within the detacha- 25 
bte loading unit; 

Fig. 14 is a view of the harvested vessel with one 
end everted about the distal end of the detachable 
loading unit; 

Fig. 15 is a sectional view illustrating the harvested 30 
vessel installed within the detachable loading unit; 
Fig. 1 6 is a perspective view of the detachable load- 
ing unit with the harvested vessel installed thereon 
and In a position to be inserted within an incision in 
the coronary artery; 35 
Fig. 1 7 is a view of the detachable loading unit with 
everted harvested vessel thereon positioned within 
the coronary artery; 

Fig. 1 8 is a sectional view of the detachable loading 
unit with harvested vessel Installed thereon and po- 40 
sitioned within the coronary artery; 
Fig. 19 is a sectional view of the distal end of the 
surgical instmment being inserted into the proximal 
end of the detachable loading unit; 
Fig. 20 is a sectional view of the distal end of the 45 
surgical instrument being secured to the proximal 
end of the detachable loading unit; 
Fig. 21 is a sectional view of the handle assembly 
illustrating a lock slider advancing a center rod dis- 
tally; so 
Fig. 22 is a sectional view of the detachable loading 
unit and distal end of the surgical instrument with 
the center rod advanced distally to secure the sur- 
gical instrument to the detachable loading unit; 
Fig. 23 is a perspective view of the detachable load- 
ing unit installed on the distal end of the surgical 
instrument and in a position to secure the harvested 
vessel to the coronary artery; 



Fig. 24 is aside view, with the housing half removed, 
of the handle assembly and handle lockout button; 
Fig. 25 is a sectional view of the handle assembly 
Illustrating the handle lockout button being de- 
pressed and blocking the center rod; 
Fig. 26 is a sectional view taken along line 26-26 of 
Fig. 25 and illustrating the handle lockout button dis- 
engaged from the handles; 
Fig. 27 is a view of the handle assembly with a hous- 
ing half removed illustrating the closing of the han- 
dles to drive the pusher tube distally; 
Fig. 28 is a sectional view of the handle assembly 
illustrating the pusher tube being driven distally; 
Fig. 29 is a cross-sectional view taken along line 
29-29 of Fig, 28 and Illustrating the collar lever out 
of alignment with projections in the handle housing; 
Fig. 30 Is a sectional view of the distal end of the 
surgical Instrument illustrating initial advancement 
of the pushertube into engagement with the pusher 
of the detachable loading unit; 
Fig. 31 is a perspective view of the distal end of the 
surgical instrument with the pusher tube engaged 
with the pusher of the detachable loading unit; 
Fig. 32 is a perspective view of the detachable load- 
ing unit illustrating the latch mechanism in a fully 
engaged condition holding halves of the detachable 
loading unit together; 

Fig. 33 Is a sectional view of the distal end of the 
surgical instrument illustrating advancement of the 
pusher tube to drive the pusher of the detachable 
loading unit distally and crimp the surgtoal clips 
about the vessels; 

Fig. 34 is a view similar to Fig. 32 with the latch 
mechanism in a condition immediately priorto being 

disengaged; 

Fig. 35 is a sectional view of the handle assembly 
after rotation of the collar lever approximately one 
quarter of a tum allowing the pusher tube to move 
a final distance; 

Fig. 36 is a sectional view taken along line 36-36 of 
Fig. 35 illustrating the rotation of the collar lever to 
bring the collar release notches into alignment with 
the projections on the housing; 
Fig. 37 is a perspective view of the detachable load- 
ing unit with the latch mechanism completely disen- 
gaged; 

Fig. 38 is a perspective view of the detachable load- 
ing unit with hah^es opened to release the harvested 
vessel from the detachable loading unit; and 
Fig. 39 is a perspective view of the end-to-side 
anastomosis formed by the surgical instrument and 
detachable loading unit of Fig. 1 . 

DETAILED DESCRIPTION OF THE PREFERRED 



[0019] Preferred embodiments of the apparatus and 
method disclosed herein will be discussed In temns of 
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minimally invasive vascular grafts to the coronary artery. 
However, the subject apparatus may also find use In 
performing anastomosis of other tubular or luminal body 
structures. 

[0020] Referring now to the drawings In which like ref- 
erence numerals Identify similar identical elements 
throughout the various views, and initially to Fig. 1 .there 
is illustrated a surgical instrument 10 having a handle 
assembly 12 and an elongated tubular body portion 14 
extending distally from handle assembly 12. As used 
herein, the temn "proximal" as is traditional refers to that 
end of the apparatus, or component thereof, which is 
closer to the operator, while the term "distal" will refer to 
that end of the apparatus, or component thereof, which 
is further from the operator. A detachable loading unit 
16 is releasably engagable with a distal end 18 of body 
portion 14. Surgical instrument 10 Is provided with body 
portion 14 which is configured and dimensioned to be 
Inserted through a cannula placed between the ribs. A 
thorascope (not shown) -*may- be likewise inserted 
through a second cannula in order to illuminate and vis- 
ualize the procedure. It should be noted that use of the 
afore-described instruments and other procedures is al- 
so contemplated. 

[0021] Surgical Instrument 1 0 is configured to receive 
a harvested vessel e.g. the intemal mammary artery 
(IMA), through a passage in the detachable loading unit 
16. The IMA is joined to a coronary artery (not shown) 
to fomri an anastomosis by applying a series of non-pen- 
etrating clips thereto. The clips which are supported on 
detachable loading unit 16 are defomried simultaneously 
by actuation of the handle assembly 12 as will be de- 
scribed in greater detail below. The clips secure the vas- 
cular tissue without piercing it. Detachable loading unit 
16 is configured to release the IMA subsequent to the 
anastomosis. 

[0022] Handle assembly 1 2 generally includes a han- 
dle housing 20 which is formed from a pair of housing 
halves 22a and 22b and a pair of handles 24 pivotally 
affixed to handle housing 20. Handle assembly 12 ad- 
ditionally includes a lock slider 26 which is longitudinally 
movable within lock slider slots 28 fomned in housing 
halves 22a and 22b. By moving lock slider 26 distally, 
detachable loading unit 1 6 Is fimily affixed to distal end 
18 of body portion 14. Handle assembly 12 additionally 
includes a handle lockout button 30 which, when de- 
pressed inwardly with respect to handle housing halve 
22a, allows handles 24 to be compressed inwardly to- 
ward handle housing 20. By compressing handles 24 
Inwardly toward housing 20, the surgical clips are de- 
formed to secure the IMA to the harvested vessel in a 
manner described in more detail hereinbetow. 
[0023] Handle assembly 12 additionally includes a 
collar lever 32 which projects through a collar lever slot 
34 formed in housing half 22a. Collar lever slot 34 gen- 
erally includes a transverse portion 36 and a longitudi- 
nally extending portion 38. When collar lever 32 resides 
within the transverse portion 36 of collar lever 34, the 
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IMA is held within the detachable loading unit 16. How- 
ever, after completing the anastomosis of the IMA to the 
left anterior descending artery (LAD), as collar lever 32 
is rotated transversely through transverse portion 36 
5 and is advanced distally through longitudinal portion 38, 
the IMA is released from the detachable loading unit 1 6 
in a manner described in more detail hereinbelow. 
[0024] Refemng now to Figs. 2-4, body portion 14 
generally includes a center rod 40 having a proximal end 
10 42 and a distal end 44 and an anvil support or central 
tube 46 having a proximal end 48 and a distal end 50. 
Body portion 14 additionally includes a pusher tube 52 
having a proximal end 54 and a distal end 56. Projec- 
tions 58a and 58b (Fig. 5) formed in housing halves 22a 
15 and 22b engage slots 60 on central tube 46 to hold the 
central tube 46 stationary with respect to handle housing 
20. A central tube tip 62 Is mounted on distal end 50 of 
central tube 46. Central tube tip 62 includes a pair of 
flexible anns 64 which are engagable with detachable 
loading unit 1 6. Center rod 40 is slidably mounted within 
a bore 66 of central tube 46. Proximal end 42 of center 
rod 40 extends through a bore 68 in lock slider 26 and 
is secured therein by means of a pin 70 (Fig. 4). Center 
rod 40 is slidable within a bore 72 of handle lockout but- 
ton 30. As noted hereinabove, lock slider 26 Is slidably 
mounted within housing halves 22a and 22b. Specifical- 
ly, lock slider 26 slides within channels 74a and 74b 
formed in housing halves 22a and 22b. Wings 76 of lock 
slider 26 project through lock slider slots 28 in housing 
halves 22a and 22b. Thus, by moving wings 76 with re- 
spect to housing halves 22a and 22b center rod 40 is 
reciprocated within central tube 46. 
[0025] Handles 24 are pivotally mounted to handle 
housing 20 by a handle pivot stud 78 formed on housing 
halve 22a which extends through pivot holes 80 on han- 
dles 24. Portions of handles 24 may be grooved, ridged 
or otherwise textured to facilitate gripping by the hand 
of the user. 

[0026] Pusher tube 52 is movably mounted with re- 
spect to handle housing 20. Specifically, proximal end 
54 of pusher tube 52 is affixed to a pusher bushing 82 
by means of pins 84. Handle links 86 extend between 
handles 24 and pusher bushing 82. Handle links 86 are 
affixed at their proximal ends 88 to an intennediate por- 
tion of handles 24 by means of pins 92. Handle links 86 
are affixed at their distal ends to pusher bushing 82 by 
means of pins 94. Handles 24 are biased away from 
handle housing 20 by means of a spring 96 which re- 
sides In slots 98 in each of handles 24. Compressing 
handles 24 Inwardly toward handle housing 20 against 
the bias of spring 96 drives pusher bushing 82 and thus 
pusher tube 52 distally relative to handle housing 20 to 
actuate surgical instrument 1 0 and crimp clips about the 
IMA and LAD as described In detail below. 
[0027] A release collar 100 is slidably mounted over 
pusher bushing 82. Collar lever 32 extends from release 
collar 1 00 through collar lever slot 34 formed on housing 
halve 22a. Release collar 1 00 Includes release notches 
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102 which, when released lever 100 has been rotated, 
ailows release notches 1 02 to slide over projections 1 04 
fonned on housing halves 22a and 22b. In this manner, 
an additional anriount of distal movement of pusher tube 
52 Is available to release the IMA from detachable load- 
ing unit 1 6 In a manner discussed in more detail here- 
Inbelow. 

[0028] Pusher bushing 82 additionally includes a 
threaded surface 1 06. A pair of adjusting collars 1 08 are 
provided to be threaded onto threaded surface 1 06. Ad- 
justing collars 1 08 are provided to engage release collar 
100 and thus limit the distal advance of pusher bushing 
82 and pusher tube 52. By limiting the distal advance- 
ment of pusher tube 52, the amount of crimp applied to 
surgical clips positioned within detachable loading unit 
16 may be precisely controlled. Optionally, however, 
pusher bushing 82 may be formed with a projection af- 
fixed thereon or Integrally fomned therein to engage re- 
lease collar 1 00 and limit the amount of travel of pusher 
tube 52. 

[0029] As noted above, handle assembly 12 addition- 
ally includes a handle lockout button 30 which prevents 
movement of handles 24 until handle lockout button has 
been depressed inwardly with respect to handle housing 
20. Specifically, handle lockout button 30 is slldably 
mounted within slots 110a and 110b (Fig. 5) fonned in 
housing halves 22a and 22b respectively. I^andle lock- 
out button 30 includes projections or wings 112 which 
engage surfaces 1 1 4 f omied on handles 24 and prevent 
handles 24 from being closed toward handle housing 
20. A leaf spring 116 is affixed between handle housing 
22b and handle lockout button 30 (Fig. 5) and biases 
handle lockout button 30 into the blocking position en- 
gaging wings 112 with handle locking surfaces 114 as 
shown in Fig. 6. Depressing handle lockout button 30 
against the bias of spring 116 allows wings 112 to clear 
handle locking surfaces 114 and thereby allow wings 
112 to move into slots 98 in handles 24 and allow han- 
dles 24 to close against handle housing 20. 
[0030] Refening again to Fig. 3, a camming ami 120 
extends from distal end 66 of pusher tube 62. Camming 
arm 120 is configured to engage corresponding struc- 
ture on detachable loading unit 1 6 in order to crimp clips 
about tissue and assist in a return stroke of a pusher in 
a manner described hereinbeiow. Additionally, a distal 
pusher sleeve 122 is affixed to distal end 56 of pusher 
tube 52. Pusher tube 52 including pusher sleeve 122 
are slidabie over central tube 46 and central tube tip 62. 
Housing halves 22a and 22b are preferably secured to- 
gether by any suitable means and preferably by means 
of screws 124 (Fig. 4). 

[0031] Referring now to Fig. 7, the novel detachable 
loading unit suitable for use with the surgical instrument 
10 will now be described. Detachable loading unit 16 is 
partteularly useful in installing the IMA into a coronary 
artery such as the LAD. Detachable loading unit 1 6 gen- 
erally includes a fastener support or anvil 126 and a fas- 
tener camming member or pusher 1 28 slldably and con- 



centrically mounted about anvil 1 26. A plurality of surgi- 
cal clips 1 30 are held between anvil 1 26 and pusher 1 28. 
An example of the clips which can be used are disclosed 
in European Patent EP 656 191 Movement of pusher 
s 128 distally with respect to anvil 126 crimps surgical 
clips 130 about tissue. Surgical clips 130 are secured 
between pusher 1 28 and anvil 1 26 by a locking disk 1 32 
which slides over and engages an abutment 1 34 provid- 
ed at a proximal end 136 of anvil 126. Locking disk 132 
presses against a proximal end 138 of pusher 128 to 
secure the clips on DLU 16. Together anvil 126 and 
pusher 128 define a bore 140 for receipt of a length of 
IMA therein. Additionally, exits 142 and 144 formed in 
anvils 126 and pusher 128, respectively, provide open- 
ings through which the length of the IMA may extend. 
[0032] By positioning surgical clips 130 and the length 
of IMA within detachable loading unit 16, detachable 
loading unit 1 6 can be easily manipulated within an op- 
erative area to initially position the surgical clips and the 
IMA in a position to fonn an anastomosis between the 
IMA and an LAD. It should be noted that multiple de- 
tachable loading units 16 may be provided for use with 
surgical instrument 10 to allow multiple anastomosis to 
be made with a single instrument. Additionally, detach- 
able loading unit 1 6 can be configured to be reloadable, 
that is, after firing detachable loading unit 16, it may be 
disassembled and another plurality of surgical clips po- 
sitioned thereon. 

[0033] in order to facilitate removal of the IMA from 
detachable loading unit 16 after forming an anastomo- 
sis, detachable loading unit 16 is provided with a latch 
mechanism 146 which generally includes a latch 148 
having a clip portion 1 50 and a leg portion 1 52 extending 
distally from clip portion 1 50. Latch 1 48 extends through 
a first mount 1 54 formed on anvil 126 such that clip por- 
tion 1 50 secures latch 1 48 to first mount 1 54. Leg portion 
152 of latch 148 extends distally through a second 
mount 156 formed on pusher 128 and rests against a 
catch 158 formed on pusher 128. Movement of pusher 
128 such that catch 158 no longer engages leg portion 
152 facilitates partial disassembly of detachable loading 
unit 16 to release the IMA after anastomosis. 
[0034] In addition to securing locking disk 1 32 against 
proximal end 138 of pusher 128, abutments 134 addi- 
tionally function as an alignment device and are config- 
ured to fit within notches 160 fonned In pusher sleeve 
122. 

[0035] Flanges 1 62 formed on arms 64 facilitate se- 
curing surgical instrument 10, and in particular, central 
tube 46 to anvil 126. Additionally, projections 164 on 
camming arm 120 facilitate securing pusher tube 52 to 
pusher 128. 

[0038] Referring now to Fig. 8, anvil 126 is preferably 
fomied as a pair of anvil halves 166a and 166b. Slmi- 
lariy, pusher 128 is preferably formed of pusher halves 
168a and 168b. Anvil half 166a preferably includes a 
mount 170 while anvil half 166b includes a mount 172. 
Simllariy, pusher half 168a Includes a pair of pusher 
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mounts 174 while pusher half 168b Includes a pair of 
pusher mounts 176. Anvil halves 166a and 166b and 
pusher halves 168a and 168b are pivotalty connected 
together by means of a pivot pin 178 which extends 
through anvil mounts 1 70, 1 72 and pusher mounts 1 74, 
176 and defines a common pivot point. 
[0037] As noted above, latch mechanism 146 Is pro- 
vided to release the IMA after anastomosis. Specifically, 
when latch 146 engages catch 158 anvil halves 166a 
and 166b and pusher halves 168a and 168b are secured 
together to form a unitary structure. When leg portion 
152 is disengaged from catch 158, anvil half 166b and 
pusher half 168b may be pivoted away from anvil half 
166a and pusher half 168a to facilitate removal of the 
IMA after anastomosis. A bushing 180 is provided on 
pivot pin 178 and aids In limiting the stroke of pusher 
128 so that it does not contact camming surfaces 206 
on anvil 126 (Fig. 9). Locking disk 132 includes a pair of 
notches 182 which are provided to slide over abutments 
134. After sliding locking disk 132 over abutments 134, 
the locking disk may be rotated to move notches 1 82 
out of alignment with abutment 134 (Fig. 1 1) and secure 
clips 130 on anvil 126. 

[0038] Clips 130 are frictlonally or compressionally 
secured between pusher 128 and anvil 126. Clips 130 
reside within a plurality of circumferentlally spaced, lon- 
gitudinal channels 1 84 formed in a distal end 1 86 of anvil 
halves 166a and 166b. A distal end 188 of pusher 128 
engages clips 130 to retain them within channels 184. 
A pair of opposed pins 1 90 and detents 1 92 formed in 
anvil halves 166a and 166b ensure appropriate align- 
ment of the distal end 186 of anvil 126. Similarly, a pin 
184 engages a detent 196 fomied on pusher halves 
168a and 168b to appropriately align pusher halves 
168a and 168b in the closed configuration. Distal end 
1 88 of pushe'r 128 includes a plurality of camming sur- 
faces 1 98. 

[0039] Referring now to Fig. 9, clips 130 generally in- 
clude a crown portion 200 having a pair of legs 202a 
and 202b extending distalty therefrom. Each leg 202a 
and 202b tenninates in a rounded atraumatic tip 204a 
and 204b. In order to install clips 130 on detachable 
loading unit 16, pusher 128 is Initially positioned in a 
generally proximal orientation relative to anvil 126 to al- 
low surgical clips 1 30 to be individually inserted into lon- 
gitudinal channels 184 formed in anvil 126. Camming 
surfaces 206 are formed on anvil 1 26 to engage clips 
130. 

[0040] Referring to Fig. 1 0, once clips 1 30 have been 
positioned within channels 1 84, pusher 1 28 is advanced 
distally until camming surfaces 198 secures surgical 
clips 1 30 between camming surfaces 1 98 of pusher 1 28 
and camming surfaces 206 of anvil 126. 
[0041] Referring now to Figs. 10 and 11, once clips 
130 have been secured within channels 184, locking 
disk 132 may be positioned on the proximal end 136 of 
anvil 126 and slid over abutments 134. Locking disk 1 32 
engages proximal end 138 of pusher 128 and. upon ro- 



tation of locking disk 132 to bring notches out of align- 
ment with abutments 134, and firnnly cams pusher 128 
distally to secure clips 130 within channels 1 84. 
[0042] Turning now to Figs, 12-39, the operation of 
5 surgical instrument 10 and DLU 16 will now be de- 
scribed. Surgical instrument 10 and DLU 16 may be 
used in conventional open CABG procedures using a 
median sternotomy or other large incision without stop- 
ping the heart. Alternatively, the thoracic "window" pro- 
10 cedure may be used to achieve access. The "window" 
approach involves a smaller incision and less displace- 
ment of the ribs, and therefore is less traumatic to the 
patient. Refening Initially to Fig. 12, for this approach, 
conventional surgical techniques are used to determine 
IS the location of the incision I accessing chest cavity C. A 
surgical retractor, such as surgical retractor SR is used 
to access the heart and coronary arteries by creating 
the "window". Base B is placed on the chest of the pa- 
tient with the opening of base B overlying the operative 
site. Incision I is made, exposing several ribs R3, R4, R5, 
Re. 

[0043] Retractor assemblies RA are mounted to base 
B at various locations. Each of retractor assemblies RA 
Includes blade BL having a hook to engage a rib there- 
with. Blade BL is positioned around a rib, which Is de- 
flected and retracted by moving blade BL radially out- 
ward. Additional retractor assemblies RA are mounted 
and used to retract ribs until a sufficiently large opening 
O In chest cavity C Is defined to provide access to the 
heart. For example, sternum S and fourth rib R4 and fifth 
rib R5 can be spread apart to create a window. Alterna- 
tively, fourth rib R4 and fifth rib R5 are cut from sternum 
S and spaced to create a larger window. Alternatively, a 
fifth rib R5 can be cut, and sternum S and fourth rib R4 
and sixth rib Rg are spread. Base B is at least partially 
held in position over the operative site by tension creat- 
ed in retracting the ribs by retractor blades BL. 
[0044] The Internal mammary artery (IMA) is dissect- 
ed from surrounding cartilage and muscle, and a free 
end Is exposed. The coronary artery, e.g. the left anterior 
descending artery (LAD), is then prepared for receiving 
IMA graft. The heart H is positioned either by traction 
sutures passing through the pericardium or by manipu- 
lation instruments which are held by surgical personnel 
or clamped to the operating table or to base B. Blood 
flow through the LAD can be restricted by cardiopulmo- 
nary bypass and pericardial cooling. Alternatively, a 
clamping Instrument may be applied directly on the LAD 
to restrict blood flow and reduce movement of the heart 
near the LAD. 

[0045] Referring now to Fig. 13, the IMA is prepared 
for grafting to the LAD. A free end of the IMA is inserted 
through exit 144 in pusher 128 and exit 142 in anvil 126 
such thatthefree end of the IMA protrudes beyond distal 
end 186 of anvil 126. Next, as shown in Fig. 14, the free 
end of the IMA is everted around the distal end 186 of 
anvil 126. In particular, tweezers (not shown) may be 
used to manually Invert the IMA. Alternatively, the actu- 
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ated grasping instrument such as ENDO-GRASP instru- 
ment (not sliown) manufactured by U.S. Surgical Cor- 
poration of Norwalk, Connecticut may be used. The IMA 
Is grasped and stretched over a distal end 186 of anvil 
126. As shown in Fig. 15, the IMA is engaged by a leg 
202 of clips 1 30 to hold the vessel In place. Care should 
be exercised to insure that the IMA has been engaged 
by a leg 202. Elasticity of the IMA provides a compres- 
sion about anvil 126 In the everted configuration. 
[0046] Referring now to Fig. 1 6, Fig. 1 6 illustrates the 
LAD prepared to receive the IMA. An incision lA is made 
in the LAD downstream from the occlusion. DLU 16 is 
manipulated such that distal end 186 of anvil 126, car- 
rying everted IMA, is approximated with Incision I A in 
the LAD. 

[0047] The everted IMA is inserted into incision lA of 
the LAD (Fig. 17). As shown in Fig. 18, the distal end 
186 of anvil 126 Is oriented at an angle a in order to 
optimize the end-to-side anastomosis and to facilitate 
blood flow across the graft from the I MA to the LAD. This 
junction creates an acute or obtuse angle between the 
vessels. The distal end portion of anvil 126 including 
everted IMA and clips 130 are inserted Into Incision I A 
in the LAD. The radial orientation of legs 202 and atrau- 
matic tips 204 permit clips 130 to be inserted atraumat- 
ically into the LAD. Elasticity of the LAD closes Incision 
I A about anvil 28. 

[0048] Upon Insertion, the surgeon retracts DLU 1 6 to 
apply proximal force to DLU 1 6. Such force pemnits the 
side wall of the LAD surrounding incision lA to be posi- 
tioned between leg portions 152 of clips 130. By retract- 
ing 1 6, incision I A is forced to assume a circular shape 
corresponding to the circular cross-section of anvil 126 
and makes unlfonn contact with the everted section of 
the IMA. The symmetrical nature of the circular junction 
of IMAand LAD perm its the consistent Joining of the ves- 
sels about anvil 126. 

[0049] Referring now to Fig. 19, surgical Instrument 
10 may now be connected to DLU 16 in order to close 
the clips about the IMA and the LAD to fonn the anas- 
tomosis. Specifically, surgical instrument 10 is ad- 
vanced toward the DLU 1 6 such that central tube tip 62 
and, In particular, arms 64 enter the proximal end 136 
of anvil 126. Flanges 162 are advanced towards en- 
gagement notches 208 formed in proximal end 136 of 
anvii 126. As shown in Fig. 20, upon advancement of 
surgical instrument 10 toward DLU 16, flanges 162 
fonned on flexible amis 64, flex outwardly so as to en- 
gage engagement notches 208. In this manner, surgteal 
Instrument 10 Is releasably secured to DLU 16. Howev- 
er, arms 64 being flexible, it is preferable to block amis 
64 from flexing out of engagement notches 208 during 
actuation of surgical instrument 10. 
[0050] Turning now to Fig. 21, lock slider 26 Is ad- 
vanced distally to move center rod 40 in a distal direc- 
tion. It should be noted that upon distal movement of 
lock slider 26 and center rod 40, proximal end 42 of cent- 
er rod 40 is withdrawn from bore 72 in handle lockout 



button 30. As shown in Fig. 22, distal advancement of 
center rod 40 moves the distal end 44 of center rod 40 
Into a position between ami 64 to fixedly secure flanges 
162 within engagement notches 208. Thus, in this posl- 
5 tion, surgical instrument 10 is securely locked to DLU 
16. 

[0051] Referring now to Figs. 23-33, the closure of 
clips 1 30 about IMA and LAD will now be described. Re- 
ferring initially to Fig. 23, it can be seen that pusher 126 
10 is provided with engagement notches 21 0 for receipt of 
projections 1 64 on canying ami 1 20. 
[0052] Referring to Fig. 24, as noted above, the distal 
advancement of center rod 40 withdraws the proximal 
end 42 of center rod 40 from within the bore 72 of handle 
15 lockout button 30. However, locking wings 112 on han- 
dle lockout button 30 still engage handle lock surfaces 
114 on handles 24. Referring to Figs. 25-26, in order to 
close handles 24, handle lockout button 30 is depressed 
inwardly with respect to handle housing 20. Notably, this 
causes handle lockout button 30 to block center rod 40 
against proximal movement and inadvertent release of 
DLU 1 6. As specifically shown in Fig. 26, the depression 
of handle lockout button 30 against the bias of spring 
116 moves locking wings 112 of handle lockout button 
30 out of engagement with handle lock surfaces 114 on 
handles 24 thereby freeing handles 24 for movement. 
[0053] Refen-ing to Figs. 27 and 28, closure of han- 
dles 24 against the bias of spring 96 and towards handle 
housing 20 advances pusher tube 52 distally until ad- 
justing collars 108 engage release collar 100. At this 
point, release collar 1 00 Is engaged against release pro- 
jections 104 fomied In handle housing 20 and cannot 
be advanced further distally. Speclfteally, as shown in 
Fig. 29, release notches 102 on release collar 100 are 
out of alignment with release projections 104. 
[0054] As shown in Figs. 30 and 31, the distal ad- 
vancement of pusher tube 52 moves projections 1 64 on 
camming ami 120 into engagement with engagement 
notches 210 formed in pusher 128. Once pusher tube 
52 has been fully engaged with pusher 126, surgical in- 
strument 10 may be further actuated by compression of 
handles 24 inwardly relative to handle housing 20 in or- 
der to crimp clips 130 about the IMA and LAD as shown 
In Fig. 33. Distal movement of pusher tube 52 forces 
pusher sleeve 122 against locking disk 132 thereby driv- 
ing pusher 128 distally 

[0055] Refemng for the moment to Fig. 32, prior to 
crimping clips 130, it can be seen that leg portion 162 
of latch 148 is engaged with catch 158 and pusher 128. 
Refemng now to Fig. 34, after clips 130 have been 
crimped, it can be seen that leg portion 152 is almost, 
but not entirely, disengaged from catch 158. At this 
point, the anastomosis has been completed. Surgical In- 
strument 1 0 is moved proximally to draw DLU 1 6 away 
from the anastomosis. Specifically, anvil 126 is drawn 
proximally out of the LAD past the anastomosis. 
[0056] In order to release the IMA from DLU 1 6, it is 
necessary to unlatch the latch mechanism 146 allowing 
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anvil half 1 66b and pusher half 1 68b to pivot away from 
anvil half 166a and pusher half 168a. Thus, as shown 
in Figs. 35 and 36, collar lever 32 Is rotated relative to 
handle housing 20 within collar lever slot 34 (Fig. 1) until 
collar lever 32 can be moved distally within longitudinal 
portion 38 of collar lever slot 34. Thus, as shown in Fig. 
36, release notches 102 of release collar 100 fit over 
release projections 104 in handle housing 22 and allow 
release collar 100 to nnove an additional small distance 
distally. The additional small movement of release collar 
100 allows pusher tube 52 to move an additional dis- 
tance canying with it catch 158 until catch 158 clears 
leg portion 152 of latch 148 (Fig. 37). 
[0057] In this position, anvil half 1 66b and pusher half 
168b may be pivoted away from anvil half 166a and 
pusher half 1 68a in order to release the IMA as shown 
In Fig. 38. Release of DLU 16 from surgical instrument 
10 for installation of a new DLU or reloading of DLU 16 
is accomplished by releasing handles 24 against the bi- 
as of-spring 96 drawing pusher tube 52 proximally out 
of engagement with pusher 1 26. Lock slider 26 is moved 
proximally to draw center rod 40 from within arms 64 
and DLU 1 6 is pulled free of surgical instrument 10. 
[0058] Figure 39 illustrates the IMA anastomosed to 
the LAD by clips 1 30 utilizing surgical instrument 1 0 and 
detachable loading unit 1 6. The completed graft permits 
increased blood flow downstream from the inclusion. 
Any clamps previously provided on the IMA may be re- 
moved. If cardiopulmonary bypass is used, it is gradu- 
ally removed. Alternatively, a clamp used on the coro- 
nary artery to restrict blood flow during the operation is 
removed and nonnal blood flow is permitted to resume. 
Surgical instrument 10 and DLU 16 may also have par- 
ticular use for example in minimally invasive CABG pro- 
cedures such as thorascopic procedures for grafting the 
IMA to the LAD. 

[0059] It will be understood that various modifications 
may be made to the embodiment shown here. For ex- 
ample, various orientations of the anvil, pusher and 
mounted IMA are contemplated to provide end-to-end 
anastomosis capabilities. Therefore, the above descrip- 
tion should not be constmed as limiting, but merely as 
exemplifications of preferred embodiments. Those 
skilled in the art will envision other modifications within 
the scope of the claims appended hereto. 



Claims 

1 . A detachable loading unit (1 6) for use with a surgical 
fastener apparatus, the loading unit comprising: 

a) a generally cylindrical anvil member (126) 
having a long axis and a camming surface (206) 
arranged on a distal end part (1 86) thereof, and 
having structure (208) for releasably engaging 
a portion of the surgical fastener apparatus; 

b) a plurality of surgical clips (130) clrcumfer- 



entially disposed on the anvil member; and 
c) a pusher (128) coaxially mounted with re- 
spect to the anvil member and having a cam- 
ming surface (198) arranged on a distal end 
s part (1 88) thereof, the anvil member (1 26) and 

the pusher (128) being arranged such that the 
clips are held between the distal end part of the 
anvil and the distal end part of the pusher for 
crimping upon a relative axial movement of the 
respective anvil and pusher camming surfaces 
towards each other. 

2. A loading unit as claimed in claim 1, wherein the 
anvil member (1 26) and pusher (128) define a pas- 

'5 sage (1 40) for receipt of a segment of vascular tis- 
sue. 

3. A loading unit as claimed in claim 1 or 2, wherein 
the pusher is fomied of a pair of pusher halves 

20 (1 68a, 1 68b) pivotally connected together. 

4. A loading unit as claimed in claim 3, wherein the 
anvil member Is formed as a pair of anvil halves 
(166a, 166b) privotabiy connected together. 

25 

5. A loading unit as claimed in claim 4, wherein the 
pusher halves and the anvil halves pivot about a 
common axis. 

30 6. A loading unit as claimed in claim 4 or 5, further 
comprising a latch mechanism (146) for releasably 
retaining the anvil halves and pusher halves togeth- 
er. 

35 7. A loading unit as claimed in any one of the preced- 
ing claims, further comprising a locking disk (132) 
positionable about a proximal end of the anvil mem- 
ber and against a proximal end of the pusher mem- 
ber such that the clips are retained between the an- 
40 vil member and the pusher. 

8. A loading unit as claimed in any preceding claim, 
wherein distal movement of the pusher relative to 
the anvil member simultaneously defomis the clips. 

45 

9. A loading unit as claimed in any one of the preced- 
ing claims, wherein the anvil member defines a bore 
(140) for receipt of a section of vascular tissue 
therein; and 

so wherein the surgical clips are positioned with- 

in longitudinal channels (184) fomied in an outer 
surface of the anvil member. 

10. A loading unit as claimed in claim 9, wherein at least 
55 one leg portion of the plurality of surgical clips is di- 
rected radially outwardly of the bore defined by the 
anvil member. 
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11. A loading unit as claimed in claim 9 or 10, wherein 
a first end of the bore is open to a distal end of the 
anvil member and a second end of the bore forms 
an exit (1 42) in the anvli member distal to the prox- 
imal end of the anvil member and a portion of the 
anvil member defining the bore is fomied as halves 
pivotally connected together. 

12. A loading unit as claimed In any one of the preced- 
ing claims, wherein each clip of the plurality of sur- 
gical clips is an atraumatic non-tlssue-penetrating 
surgical clip (130). 

13. A surgical instrument (10) comprising: 

a) a handle assembly (12); 

b) an anvil support (46) extending distally from 
the handle assembly; 

c) an actuator movable with respect to the anvil 
-support; and 

d) a loading unit (16) as claimed in any one of 
the preceding claims. 

14. A surgical instrument as claimed in claim 13, further 
comprising a slider mechanism (26) movable be- 
tween a first position remote from the anvil and a 
second position firmly affixing the anvil to the distal 
end of the anvil support. 

15. A surgical instrument as claimed in claim 13 or 14, 
wherein the actuator includes at least one handle 
(24) movably mounted to the handle assembly and 
further comprising a lockout button (30) movably 
mounted to the housing and movable between a 
first position blocking movement of the at least one 
handle and a second position allowing movement 
of the at least one handle. 

16. A surgk:al instrument as claimed in claim 13, 14 or 
15, wherein the anvil defines a passage (140) for 
receipt of a blood vessel and further comprising a 
latch mechanism (146) on the anvil and actuable 
from the handle assembly to release the blood ves- 
sel from within the passage. 



PatentansprQche 

1. Eine abnehmbare Ladeeinheit (16) zur Verwen- 
dung mit einer chirurgischen Verschlussvorrich- 
tung, die Ladeeinheit umfasst: 

a) ein im wesentlichen zylindrisches Amboss- 
glied (126) mit einer langen Achse und einer 
Nockenoberf ISche (206), die auf einem distalen 
Endteil (186) desselben angeordnet 1st, und 
das eine Struktur (208) aufweist zum losbaren 
Ineingriffbringen eines Abschnlttes der chirur- 



gischen Verschlussvorrichtung; 

b) eine Mehrzahl von chimrgischen Clips (1 30), 
die dem Umfang entlang auf dem Ambossglied 

5 angeordnet sind; und 

c) eine Schubvorrichtung (128), die koaxlal in 
Bezug auf das Ambossglied befestigt ist und ei- 
ne Nockenoberflache 198 aufweist, die an ei- 

10 nem distalen Endteil (1 88) desselben angeord- 

net ist, das Ambossglied (126) und die Schub- 
vorrichtung (128) sind derart angeordnet, dass 
die Clips zwischen dem distalen Endteil des 
Ambosses und dem distalen Endteil der Schub- 

^5 vorrichtung gehalten werden zum Krimpen 

nach einer relativen axialen Zubewegung der 
entsprechenden Nockenoberflachen des Am- 
bosses und der Schubvorrichtung. 

20 2. Ladeeinheit nach Anspruch 1 , wobei das Amboss- 
glied (126) und die Schubvomchtung (128) einen 
Durchgang (140) zum Aufnehmen eines vaskularen 
Gewebesegments bestlmmen. 

25 3. Ladeeinheit nach Anspruch 1 oder 2, wobei die 
Schubvorrichtung aus einem Paar von Schubhalf- 
ten (1 68a, 1 68b) gebildet ist, die drehbar miteinan- 
derverbunden sind. 



30 4. Ladeeinheit nach Anspruch 3, wobei das Amboss- 
glied aus einem Paar von Ambosshalften (166a, 
166b) gebildet ist, die drehbar miteinander verbun- 
den sind. 

35 5. Ladeeinheit nach Anspruch 4, wobei die Schubhalf- 
ten und die Ambosshdiften sich um eine gemeinsa- 
me Achse drehen. 

6. Ladeeinheit nach Anspruch 4 oder 5, des weiteren 
40 mit einem Verriegelungsmechanlsmus (146) zum 

losbaren Zusammenhalten der Ambosshalften und 
der Schubhalften. 

7. Ladeeinheit nach einem der vorhergehenden An- 
45 spriiche, des weiteren mit einer Verriegelungs- 

scheibe (1 32), die um ein proximales Ende des Am- 
bossgliedes und gegen ein proximales Ende des 
Schubgliedes derart posltfonierbar Ist, dass die 
Clips zwischen dem Ambossglied und der Schub- 
50 vorrichtung gehalten sind. 

8. Ladeeinheit nach einem der vorhergehenden An- 
sprtiche, wobei eine distale Bewegung der Schub- 
vorrichtung relativzu dem Ambossglied glelchzeitig 

55 die Clips defonnlert. 

9. Ladeeinheit nach einem der vorhergehenden An- 
sprOche, wobei das Ambossglied eine Bohrung 
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(140) zum Aufnehmen eines vaskularen Gewebe- 
abschnittes bestimmt; und 
wobei die chirurgischen Clips innerhalb longltudlna- 
ler KanSle (184), die in elner au3eren Oberflache 
des Ambossgliedes gebildet sind, positloniert sind. 5 

10. Ladeelnheit nach Anspruch 9, wobei zumindest ein 
Beinabschnitt der l\^ehrzahl der chirurgischen Clips 
radial nach auBen hin von der Bohrung, die durch 
das Ambossglied bestimmt ist, gerichtet ist. io 

11 . Ladeelnheit nach Anspruch 9 oder 1 0, wobei ein er- 
stes Ende der Bohrung zu einem distalen Ende des 
Ambossgliedes offen ist und ein zweites Ende der 
Bohrung einen Ausgang (1 42) in dem Ambossglied is 
distal dem proximalen Ende des Ambossgliedes bil- 

det und ein Abschnitt des Ambossgliedes, der die 
Bohrung bestimmt, als HSIften gebildet ist, die dreh- 
bar mitelnander verbunden sind. 

20 

12. Ladeelnheit nach einem der vorhergehenden An- 
spruche, wobei jeder Clip der Mehrzahl der chirur- 
gischen Clips ein atraumatischer, das Gewebe 
nicht durchdringender, chirurgischer Clip (130) ist. 

25 

13. EIne chirurglsche Instrumentiemng (10) mit: 

a) einer Griffeinrichtung (12); 

b) einer Ambossstutze (46), die sich distal von so 
der Griffeinrichtung veridngert; 

c) ein Betatigungselement, das In Bezugauf die 
Ambossstutze bewegbar ist; und 

35 

d) einer Ladeeinheit (16) nach einem der vor- 
hergehenden Anspriiche. 

14. Chirurglsche Instrumentlerung nach Anspruch 13, 
des welteren mit einem Gleltmechanlsmus (26), der 40 
zwischen einer ersten Position, entfemt von dem 
Amboss, und einerzweiten Position, in der der Am- 
boss fest mit dem distalen Ende der Ambossstutze 
befestlgt ist, bewegbar ist. 

45 

15. Chirurglsche Instrumentierung nach Anspruch 13 
Oder 14, wobei das Betatigungsglied zumindest ei- 
nen Griff (24), der bewegbar mit der Griffeinrichtung 
befestlgt ist, umfasst und des weiteren eineri Ver- 
rlegelungsknopf (30) aufwelst, der bewegbar mit so 
dem Gehause befestigt ist und zwischen einer er- 
sten Position, in der eine Bewegung des zumindest 
einen Griffes blockiert ist, und einer zwelten Positi- 
on, In der eine Bewegung des zumindest einen Grif- 
fes ermdglicht ist, bewegbar ist. ss 

16. Chirurglsche Instrumentierung nach Anspruch 13, 
14 Oder 15, wobe! der Amboss eine Durchgang 



(140) zur Aufnahme eines BlutgefaBes bestimmt, 
des weiteren mit einem Verriegelungsmechanls- 
mus (1 46) auf dem Amboss und die von der Griffe- 
inrichtung betatigbar ist, urn das BlutgefSB aus In- 
nerhalb des Durchgangs freizugeben. 



Revendieations 

1. Untt6 de chargement detachable (1 6) pour utilisa- 
tion avec un appareil d'attachement chlrurgical, 
i'unite de chargement comprenant : 

a) un 6l6ment d'enclume (126) g6n§ralement 
cylindrique ayant un axe long et une surface 
(206) a effet de came agenc6e sur une partie 
d'extr^mlte distate (186) de celul-cl, et possd- 
dant une structure (208) pour venir reldchable- 
ment en prise avec une portion de Tapparell 
d'attachement chimrgical ; 

b) une plurality d'agrafes chimrgicales (130) 
dispos^es circonf^rentieilement sur r6l6ment 
d'enclume ; et 

c) un poussoir (128) install^ coaxialement par 
rapport k I'6l6ment d'enclume et comportant 
une surface a effet de came (198) agenc6e sur 
une partie d'extr^mit^ distale (186) de celui-cl, 
t'6l6ment d'enclume (126) et le poussoir (128) 
6tant agenc^s de fapon que les agrafes sclent 
retenues entre la partie d'extr^mlt^ distale de 
I'enciume et la partie d'extr6mit6 distale du 
poussoir en vue d'un rabattage lors d'un mou- 
vement axial relatif des surfaces ^ effet de ca- 
me d'enclume et de poussoir respectlves I'une 
vers {'autre. 

2. Unite de chargement selon la revendication 1 , ou 
reiement d'enclume (126) et le poussoir (128) d^fi- 
nissent un passage (140) pour la reception d'un 
segment de tissu vasculalre. 

3. Unite de chargement selon la revendication 1 ou 2, 
oil le poussoir est forme par une paire de moities 
de poussoir (1 68a, 1 68b) assembiees d'une manie- 
re pivotante. 

4. Unite de chargement selon la revendication 3, oCj 
reiement d'enclume est realise comma une paIre 
de moities d'enclume (166a, 166b) assembiees 
d'une maniere pivotante. 

5. Unite de chargement selon la revendication 4, ou 
les moities de poussoir et les moities d'enclume pi- 
votent autour d'un axe commun. 

6. Unite de chargement selon la revendication 4 ou 5, 
comprenant en outre un mecanlsme de verrouillage 
(146) pour retenir relftchablement les moities d'en- 
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clume et les moiti^s de poussoir ensemble. 

7. Unit^ de chargement seion Tune des revendications 
pr^^dentes, comprenant en outre un disque de 
verrouillage (132) pouvant §tre positionn6 autour 
d'une extr6mit6 proximale de r6l6ment d'enclume 
et centre une extr^mitd proximale de i'6l4ment de 
poussoir de fagon que les agrafes soient retenues 
entre I'^l^ment d'enclume et le poussoir. 

8. Unlt§ de chargement selon Tune des revendications 
pr6c6dentes, ou le mouvement distal du poussoir 
relativement k I'^i^ment d'enclume d^fomne simul- 
tan^ment les agrafes. 

9. Unit6 de chargement selon Tune des revendications 
pr6c6dentes, oii r6l6ment d'enclume d6f init un por- 
tage (140) pour la r^eptlon d'une section de tissu 

- vasculaire dans celui-ci ; et oCi les agrafes chlrurgi- 
cales sent posltionn^es dans les canaux longitudi- 
naux (184) m^nag^s dans une surface externe de 
rdl^ment d'enclume. 

10. Unit6 de chargement selon la revendication 9, ou 
au moins une portion de branche de la plurality 
d'agrafes chirurgicales est dirig6e radialement vers 
I*ext6rieur du pergage d6flni par I'6l6ment d'enclu- 
me. 

11. Unit6 de chargement selon la revendication 9 ou 1 0, 
ou une premiere extr6mlt6 du pergage est ouverte 
a une extr6mit6 distale de I'6l6ment d'enclume, et 
une seconde extr6mlt6 du pergage tonne une sortie 
(142) dans I'^t^ment d'enclume distale k I'extr^mltd 
proximale de t'6l6ment d'enclume, et une portion de 
I'6l6ment d'enclume d6finissant le pergage est for- 
m^e comme moiti^s assemblies entre elles d'une 
manl^re pivotante. 

1 2. Unit6 de chargement selon Tune des revendications 
pr^identes, ou chaque agrafe de la plurality 
d'agrafes chirurgicales est une agrafe chirurglcale 
atraumatique (130) ne pin6trant pas ^travers le tis- 
su. 

13. instrument chlrurglcal (10) comprenant : 

a) un ensemble de poignies (12) ; 

b) un support d'enclume (46) s'6tendant dista- 
lement depuis ('ensemble de poign^es ; 

c) un actionneur mobile par rapport au support 
d'enclume ; et 

d) une unit6 de chargement (16) telle que re- 
vendiqu6e dans I'une des revendications pr^- 
c§dentes. 

14. Instrument chimrgical selon la revendication 13, 
comprenant en outre un micanlsme de coullsse- 



ment (26) diplagable entre une premiere position 
iloignie de I'enciume et une seconde position 
fixant renclume solidement k I'extrimit^ distate du 
support d'enclume. 

5 

15. Instrument chirurglcal selon la revendication 13 ou 
14, oCj Tactionneurcomprend au moins unepoignde 
(24) mont^e d'une manidre mobile sur I'ensembte 
de poign6es et comprenant en outre un bouton de 

10 verrouillage (30) montd d'une mani^re mobile sur 
le logement et diplagable entre une premiere posi- 
tion bloquant le mouvement d'au moins une poi- 
gn^e pr^itie et une seconde position permettant 
le mouvement d'au moins une poignie pr6cit§e. 

15 

16. Instrument chirurgical selon les revendications 13, 
14 ou 15. ou I'enciume d6finit un passage (140) 
pour la r^eption d'un valsseau sanguin et compre- 
nant en outre un m6canlsme de verrouillage (146) 

20 sur I'enciume et action nable a partir de I'ensemble 
de poignies pour reldcher le valsseau sanguin de- 
puis I'int^rieur du passage. 
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FIG. 13 
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FIG. \6 
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FIG. 25 
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FIG. 38 
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FIG. 39 
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